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SYSTEM AND METHOD FOR CREATING, DISTRIBUTING 
AND MANAGING ARTIFICIAL AGENTS 

FIELD OF THE INVENTION 

The present invention relates to intelligent artificial agents and more 
particularly to systems and methods for the development, distribution and 
management of intelligent artificial agents. 

BACKGROUND OF THE INVENTION 

Technological progress has allowed machines to replace humans in a growing 
range of repetitive tasks, improving the efficiency of industrial processes and 
raising productivity in a dramatic way. This improvement however has not been 
fully matched in the service sector, in part because many of the tasks carried out in 
the services industry are perceived to require intelligent reasoning and skills that 
are not easily emulated by machines. 

This is particularly true in finance where fundamental analysis has been a 
human prerogative and traditional technical analysis has also relied on humans to 
interpret its results. There are many technical analysis tools available, but these 
are often relatively unsophisticated systems that are viewed as "toys" by more 
quantitatively minded analysts. While there are comparatively better systems, 
such as Metastock, available from Equis International, Salt Lake City, Utah, that 
provide a large amount of potentially useful information, these systems are not true 
prediction systems since they rely, ultimately, on heuristic rules that cannot have 
global validity over time in a constantly changing financial market. 

A large part of finance is associated, for obvious reasons, with trying to 
predict what will happen in the future. Both fundamental and technical analysis 
are concerned with the question of prediction but approach it from completely 
different points of view. Traditional economic theory (the Efficient markets 
hypothesis) states that markets are by definition unpredictable. However, there is 
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intelligent search of databases is carried out. In fact many such systems are no 
more sophisticated than standard web search engines. 

Thus, there remains a need for a different approach to development, 
distribution and management (or use) of intelligent artificial agents, and 
particularly those that are applicable to dynamic systems such as stock markets 
where a crucial aspect of the agent system must be its ability to adapt to changing 
conditions and where prediction plays a fundamental role. 

There are clear opportunities for using intelligent artificial agents as 
analytical tools, and particularly so in finance. In the Internet sector alone (i.e., 
online trading), as of 1999 there were more than 5.4 million active online brokerage 
accounts managing assets of nearly $500 billion. This amount is expected to rise to 
$3 trillion by 2003. Discount brokers are presently reaching the limit of how 
efficient they can make their operations and still make a profit in the midst of 
intense competition and falling transaction fees. Accordingly, there is an increasing 
tendency to add on new services that give substantial added value. In particular, 
investors continue to seek relevant and timely information that can give them a 
competitive edge in their trading decisions but at a price that does not excessively 
impact the overall cost of trading. 

While the glory days of the full service broker will likely soon disappear, the 
need for advice on equity trading and other elements of financial assessment will 
not. Accordingly, there is a need for affordable advice in terms of both fundamental 
and technical analysis on equities and other financial instruments as well as a 
constant need for assessment of risk, tax positions, portfolio management, etc. 
Indeed, the potential market for timely and affordable advice is enormous. A 
conservative market penetration estimate of 1% of managed online assets by 2003 
and total commissions and fees equivalent to 0.5% of assets managed generates 
revenues of $150 million. Artificial agent systems are capable of offering superior 
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More specifically, the present invention can be considered a consulting 
system that is based primarily on the decision-making abilities of artificial agents. 
The system includes a graphical user interface to interact with investors and aide in 
selecting the appropriate artificial agents. The artificial agents of the present 
invention replace, in many respects, human agents. Importantly, the artificial 
agents provide superior trading strategies, which are based on the detection of 
statistical biases in financial time series. 

A constantly changing global marketplace demands prediction tools of the 
highest quality. Today's demanding financial professionals and investors need the 
power of improved technology. The present invention offers them this power with 
an artificial agent-based prediction system, wherein each agent is created from an 
adaptive system and is, in its turn, an adaptive system. More specifically, the 
present invention includes the artificial agent factory where agents are created. In 
the factory, agents exist in a competitive "Darwinian" environment where an 
ecology of agent strategies compete. Survival of the fittest in this context means 
survival of the most predictable. Each agent that leaves the factory includes a 
quantitative predictability value which is a direct measure of the agent's "fitness" 
and which can be used by a user to help choose which particular agent or agents to 
employ. 

With respect to artificial agent distribution, the leasing system of the present 
invention makes it possible to provide pre-trained, computationally powerful 
prediction agents adapted to current market conditions without placing an 
excessive burden on the user's own resources. Through this innovative solution 
years of intensive research can be made available to financial decision makers 
worldwide. Preferably, the artificial agents provide advice on buying and selling 
financial instruments such as equities. 

The artificial agents in accordance with the present invention are preferably 
trained to recognize emergent price structures (i.e., "predictability bubbles"), design 
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• an agent editor tool to allow a user to create an agent with the 



characteristics of his choice. 

Within the finance arena, similarly-styled intelligent, agent-based techniques 
are applicable to other output variables (interest rate derivatives, currency 
derivatives, etc.) and other inputs including fundamental analysis data, news 
clippings, etc. The more this type of information is quantifiable, the more it can be 
used to augment the decision-making skills of the artificial agents of the present 
invention. 

There is, of course, a need for improved artificial agent technologies in other 
areas. Accordingly, the agent-based tools of the present invention are also 
applicable to disciplines as diverse as the electricity supply industry and the 
insurance industry, where a search for and exploitation of predictability bubbles 
may be implemented. 

Agent based modeling has drawn increased attention in recent years, in part 
for its value in helping to understand the behavior of complex adaptive systems, 
such as financial markets, and learn to forecast their evolution. For example, in 
portfolio management or day trading, artificial agents offer superior trading 
strategies and analysis when compared to their human counterparts. 

The artificial agents of the present invention preferably include intelligence 
derived from a predictability value which itself is preferably further based on neural 
network information. 

With respect to predictability, it is legion that "past performance is no 
guarantee of future returns/' However, a predictability indicator provided by the 
present invention has an objective criterion that links the past and future and 
directly measures an agent's expectation of future success. The predictability 
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b) decides how much money should be assigned to this consensus decision in 
light of the fund's present position in this instrument and in other 
instruments; and 

c) approves or rejects the final trade according to user-specified criteria 
relating to the fund's guidelines such as maximum exposure allowed per 
instrument type, or other known criteria. 

The fund manager can decide to authorize this agent for automatic execution 
in which case the recommended final trade is automatically passed on to an order 
execution agent. The order execution agent submits the order to an electronic 
trading system, manages the dialogue with this trading system and reports when 
the order is pending match or done. Reporting involves a message to the user (in 
this case a manager) and an automatic update of the user's portfolio database to 
reflect the new position. 

Market Maker Tool 

This tool seeks to confront the "adverse information cost" incurred by market 
makers when they do not immediately become aware of new information and 
respond to it by moving their quotes. This information can be technical in nature 
(e.g., price patterns that are deemed to be relevant by day- traders), news clippings, 
movements in the market makers montage, or information on trading decisions by 
large institutions, for example. Researchers estimate that about half of the quoted 
spread is lost to the adverse information risk. Much of this adverse information is 
in fact indirectly available to the market maker, to the extent that one can filter it 
out of the vast amount of incoming information describing everything from the 
market maker montage to customer order flow. This filtering task is similar in 
essence to the task of screening agents in the agent factory for the investor tool. 

The stream of incoming orders at a given market maker provides valuable 
information which can be used to anticipate short-term price fluctuations and warn 
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Figure 3 is a simplified three-dimensional depiction of a landscape 
reconstruction. 

Figure 4 is an exemplary curriculum vitae (CV) for an artificial agent in 
accordance with the present invention. 

Figure 5 illustrates a stock manager user interface screen in accordance with 
the present invention. 

Figure 6 illustrates an agent manager user interface screen in accordance 
with the present invention. 

Figure 7 illustrates a ticker user interface screen in accordance with the 
present invention. 

Figure 8 illustrates an agent round table user interface screen in accordance 
with the present invention. 

Figure 9 illustrates the stock manager user interface screen including an 
agent recommendation window in accordance with the present invention. 

Figure 10 illustrates graphical analysis user interface screens in accordance 
with the present invention. 

Figure 11 is a depiction of an agent editor tool user interface screen in 
accordance with the present invention. 

Figure 12 is an example of the possible scenarios produced by the agent 
editor tool in accordance with the present invention. 

Figure 13 is a flowchart illustrating how it is determined that an artificial 
agent should be retired for retraining in accordance with the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 



The present invention relates to intelligent artificial agents and more 
particularly to systems and methods for the development, distribution and 
management of intelligent artificial agents. 

The present invention is designed for systems that are in a constant state of 
flux, or, more particularly, are adaptive. Accordingly, the present invention is 
particularly suited to financial markets, which respond to the actions of various 
market participants. It has been found that, with respect to stocks for example, 
structures continuously emerge in price charts as diverse trading strategies interact 
to produce coherent movements. Representing the combined effects of all these 
trading activities, these structures are an example of a phenomenon known in 
physics as "emergence of collective excitations." In finance, researchers refer to 
emerging structures as "predictability bubbles." 

Even the best financial traders eventually lose step when markets are 
adapting quickly. However, an intelligent artificial agent in accordance with the 
present invention can recognize predictability bubbles when they arise, track their 
evolution and, significantly, anticipate their end. Thus, the intelligent artificial 
agents (hereinafter "artificial agents" or "agents") of the present invention operate 
to identify price predictability patterns in equity markets and provide specific 
recommendations to a user as to how best to exploit that pattern. Each agent 
preferably is self-monitoring in that the agent tracks the evolution of a 
predictability bubble and anticipates its (the agent's) own future performance. 

Figure 1 shows a general schematic diagram of a preferred embodiment of 
the present invention, which, in this case, is directed specifically to a financial 
services implementation. However, it should be evident to those skilled in the art of 
artificial agents that the artificial agent development, distribution and management 
methods and systems discussed herein are equally applicable to other disciplines 
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various recommendations (shown via dotted line in Figure 1) and automatically 
execute the recommended action. When an automated trade clearing system is not 
implemented, a user preferably receives the aforementioned recommendation and 
uses it exclusively, or as part of the basis for his ultimate trading decision making. 

Self-monitoring artificial agent 

A self-monitoring agent in accordance with the present invention is an 
algorithm that preferably takes as input a time series, such as a price series for a 
given financial instrument, and executes a sequence of operations whose final result 
is a (set of) recommendation(s) on appropriate actions to be taken by the user and a 
measure of the expected quality of these recommendations, i.e., the expected future 
performance of the agent. In the preferred embodiment of the present invention the 
output is a trading strategy that produces recommendations for trading that 
instrument, and the quality of the recommendations is equal to the profits that the 
agent expects will be earned by applying this trading strategy. In this case the 
future performance is directly related to the degree of predictability of the time 
series being considered and the future performance estimate is called 
"predictability" (see below for a discussion of the latter). The agent algorithm is 
created in the agent factory (discussed below) and preferably comprises two distinct 
algorithms: an A-brain and a B-brain. The former searches through a large library 
of technical templates looking for one of high predictability, while the latter relies 
on a neural network to modify, when necessary, the result of the A-brain. 

The technical template preferably is a technical trading strategy itself such 
as a moving average, MACD, etc., which are familiar to those skilled in the art. 
This A-brain strategy gives rise to a yield curve which is then fed to the B-brain 
which comes from a library of neural networks with, for example, a self-organized 
critical learning algorithm or a conventional backpropagation algorithm (many of 
which are commercially available) and well-known to those skilled in the art. 
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Preferably, the purpose of the A-brain is to generate yield curves that have 
desirable properties, such as low volatility and high yield per unit time. The 
purpose of the B-brain is to detect changes in market tendency that would 
invalidate the A-brain strategy, i.e., to identify when a predictability bubble 
associated with a given strategy is about to end, and to amend the A-brain strategy 
if and when necessary. Thus, the A-brain strategy might yield a buy signal but be 
overruled by the B-brain which may negate or overturn the buy signal. The A-brain 
and B-brain together comprise an agent and yield a trading strategy and a 
subsequent yield curve that may be described in terms of a set of parameters 
including, for example, timescale(s) of the technical template used, predictability, 
aggressiveness, the duration in time units of the agent's strategy (i.e., the duration 
of its past trading), the agent's precision (i.e., the percentage of correct decisions in 
past trading), the total number of decisions taken in past trading, the total profit of 
the agent in past trading, force threshold (see below), type of B-brain used, etc. Also 
relevant are several "geometrical" variables associated with an agent's "trading 
canal". The latter is defined by taking the agent's yield curve for its past trading 
and finding a pair of parallel lines that give a best envelope to this curve (see for 
example the Value curve in Figure 5). Parameters preferably include the length, 
slope, initial and final width of the canal. Preferably, all or a subset of these 
parameter values encode the agent and, therefore, its complete trading strategy 
such that when the agent is transmitted via internet or other means of 
communication to a user, the values act as input parameters to a set of executable 
programs which recreate the agent and therefore trading strategy and 
recommendations associated with those parameters. 

Predictability and Landscape Reconstruction 

In accordance with the present invention, each agent is preferably self- 
monitoring such that it is capable of anticipating the evolution of its own 
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performance by analyzing the strength of the predictability bubble on which its 
strategies are based. To implement this functionality, the present invention 
includes a method for measuring predictability. Predictability is based on mutual- 
information-based reconstruction of a multivariate fitness landscape which 
evaluates an agent's ability to generalize into the future. This landscape also plays 
an important role in the evolution dynamics of agents at agent factory 115, as will 
be explained in more detail later herein. 

In the context of financial markets, landscape reconstruction is the process of 
analyzing past market data and determining a predictability value for each agent or 
technical template (see below for more discussion of technical templates). More 
specifically, the purpose of this landscape reconstruction is to establish the 
correlation between an agent's past performance and its expected future 
performance. "Predictability" is by definition the statistical expected value of a 
target variable that measures future performance, such as the agent's profits over 
the next 10 days, the agent's profits until its next trade or some other performance 
measure. The predictability of a technical template is measured by creating an 
agent that applies a simple technical trading rule, such as "buy when the price is 
above the moving average", and measuring the predictability of that agent. To 
reconstruct the predictability landscape, one performs a large number of 
experimental agent runs using historical data. In each agent run one executes the 
following steps: 

1) Choose an agent or create one from a template-based technical trading 
rule, e.g. 10 day moving average, Fourier with period 30 days, MACD, or 
any other of a number of well-known technical trading rules. 

2) Compute the earnings (yield) curve that this agent would have produced 
had he followed this trading strategy over a particular trading window 
(e.g. data lines numbered 400 to 500 in an historical database where each 
data line may represent a day, an hour or a market tick). 
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Agent factory 115 preferably maintains two pools of agents: active agents 
that are made available to users and reserve agents that preferably are used to 
replace active ones when they are retired as a result of changing market conditions. 
The main functions fall in two groups: management of active or live agents, and 
production of new reserve agents. 

First group: managing the pool of live agents 

"Data" reads new daily market price data from a financial data provider 
(market data 120) and makes this information available to the other factory 
functions. 

"Run agents" updates each existing agent's recommendations in light of the 
new data and retires agents that have a negative predictability value. 

"Refresh" looks for agents that have been marked as "retired" due to 
changing market conditions, places these in a "cemetery" database and replaces 
them with reserve agents (previously generated) that have a high predictability 
value and trading strategies that are diverse to those currently adopted by existing 
active agents, usually because they are using different prediction horizons or 
templates. 

"Trades" looks for agent consensus decisions using various non-linear 
consensus rules that identify teams of two or more agents that agree to recommend 
a trade. For example, if there exists for a given stock an agent with a short term 
horizon and positive PFI (a so-called "market timing" agent) together with a 
medium to long term horizon agent and both with predictability above a certain 
threshold and there exists no similar agent with a contrary opinion, then a position 
will be opened if both agents are in agreement. Trades also reviews trading 
positions recommended by teams of agents in previous runs of the factory process 
and decides if such positions should be closed based on the new data. 
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"A-brain" preferably creates a preliminary artificial agent that uses the 
technical trading rule selected and generates a preprocessed signal (chart) available 
for further processing. 

"B-brain" preferably iterates a process that implements a pre-trained neural 
network from a library of candidates and completes the agent's training by letting it 
learn how to interpret the preprocessed signal generated by "A-brain"; for each 
choice of neural network it creates an agent and analyzes its predictability. The 
most predictable agent from these trials is kept in a database to be later "packaged" 
and sent to the ultimate user. Among the B-brains in this library are some 
candidates that apply strategies that would be recognized as common technical 
trading rules by those skilled in the art, and preferably other candidates that apply 
more complex interpretations of the pre-processed signals from the A-brain, 
including contextual learning and backpropagation neural networks that are aso 
known to those skilled in the art. 

In a preferred embodiment of the invention, each agent is provided with a 
Curriculum Vitae (CV), as shown in Figure 4, with which the user may evaluate the 
characteristics of the agents, judge its performance and select the agent most suited 
to his needs. Included are basic data such as the agent name, which technical 
template it uses, its horizon, its neural network training algorithm, the date on 
which the agent graduated from the agent factory and the agent's aggressiveness, 
i.e., how often, on average, it recommends a trade every 100 days, or other fixed 
period of time. 

The second part of the CV relates to the agent's performance during its 
training in agent factory 115 and consists of the agent's precision, i.e., of all the 
recommendations it made what percentage was correct, the actual number of 
decisions taken and the actual number of correct decisions. Correct in this context 
signifies that the price rose when the agent recommended to buy or the price fell 
when it recommended to sell. Also preferably provided is the average percentage 
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a ticker (Figure 7); 

an agent round table (Figure 8); 

an agent recommendation (Figure 9); and 

graphical analysis (Figure 10). 

As will be appreciated by those skilled in the art, some of the data depicted 
on one screen might also appear in other screens. This facilitates the use of 
management system 125 and provides reassurance to a user that the underlying 
data is consistent. It is noted that Figures 5-10 are based on selected stocks listed 
on the Mexican stock exchange and artificial agents 110 for those stocks. 

Figure 5 depicts a stock manager user interface screen in which stocks for 
which agents are available are listed under the name column. When a particular 
stock is selected, then, as shown in the lower left of Figure 7, all of the agents for 
that selected stock (or instrument) are listed. In a preferred embodiment of the 
present invention, agent factory 115 supplies a user with no more than five artificial 
agents 110 at any given time and for any given instrument. 

For each agent listed in Figure 5, listed also is the predictability value for the 
agent, its state, i.e., is the agent alive (normal) or retired, and what it's profit per 10 
days is. As shown, there are preferably also buttons (operable via a mouse, for 
example) that permit a user to select individual or all agents and to request the 
agents' respective recommendations. Finally, an agent can be shown graphically. 
These latter two features are explained in more detail later herein. 

Still referring to Figure 5, as already explained, the predictability value 
preferably is a number that varies between 0-2, 2 being the maximum 
predictability. Any number between 1-2 generaUy signifies a relatively good agent. 
A predictability value that is less than 0 signifies an agent that has been retired 
and preferably should no longer be used. Of course, the range 0-2 could be modified 
to any standard range, e.g., 0-10, that might be desired. 
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Referring still to Figure 5, the stock manager user interface screen also 
includes data such as the liquidity of the stock, industry sector of the stock, and 
other well-known parameters used to describe and/or analyze a particular stock 
such as earnings per annum (E12M), book value (BV), quarter when the last report 
was emitted (L. Rep.), price -earnings ratio (P/E), price to book value (P/BV), current 
price, previous price, current volume and book value to earnings (BV/E). 
Accordingly, this user interface screen allows a user to select a particular stock 
according to given fundamental/technical criteria and identify the agents associated 
with that stock. 

The agent manager user interface screen of the present invention is depicted 
in Figure 6, and is similar to the stock manager, but is arranged primarily by agent 
rather than instrument. Accordingly, agents can more easily be selected. For 
instance, an agent can be listed by order of graduation date ("G Date" in Figure 6) 
whereby only the most recently issued agents might be selected. The agent 
manager user interface preferably lists all possible agents in the system, i.e. the 
number of instruments x 5 (assuming 5 agents are available for each instrument). 
In addition, the agent manager user interface screen preferably includes columns 
entitled price feedback indicator (PFI) and horizon (preferably listed in weeks), 
which indicates when the agent is expecting to find a profit-taking opportunity. 

PFI is determined by presenting an agent with different hypotheses about 
the price during the next trading period. Each agent preferably is presented with 
50 hypothetical prices regularly spaced on a logarithmic scale ranging from a 50% 
drop to a 50% rise from the last price. For each hypothetical future price the agent's 
recommendation is calculated. Of special interest here is the change between the 
actual recommendation at the last price and the hypothetical recommendation that 
the same agent would give in each future price scenario: for example an agent that 
is recommending to "buy" at the current price may decide to recommend to "sell" if 
the price were to rise 10% or more. 
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resistance line. That is to say even if price rises, it is likely to reach no higher than 
said resistance line. 

Further, listed on the agent manager user interface screen shown in Figure 6 
is the state of the agent 110 and its aggressiveness. Aggressiveness, in accordance 
with the present invention, preferably is a number that varies between 0-100 and 
indicates the number of trades every hundred days, on average, that the agent 
recommends. Accordingly, an aggressiveness value of between 25-50 is considered 
relatively aggressive. In contrast, a value under 10 is considered to be a relatively 
conservative agent. 

The next column in Figure 6 is the template on which the agent is based. As 
explained earlier, an agent 110 is composed two brains: an A brain and a B brain. 
The A brain is based on one of a plurality of technical templates that seek structure 
in the price series. The templates include: buy and hold, moving averages, MACDs, 
momentum, stochastics, oscillators, composite moving averages, fourier analysis, 
candlesticks and the like, all with different characteristic time scales. It is noted 
that some of the templates look for tendencies in a price series (generically linear 
trends) and some look for oversold or overbought positions. For example, the 
moving average could be 3 day, 5 day, 10 day, 30 day, etc. The above templates are 
well known strategies to any practitioner in technical analysis. However, in 
contrast to conventional technical analysis, the present invention provides at least 
two important differences, i) As opposed to strategies based on fixed heuristics, e.g., 
buy when price crosses the moving average from below, the present invention can 
take the contrary strategy, i.e., sell when price crosses the moving average from 
below. Thus, for every conventional strategy there is an inverse strategy considered 
by the agents of the present invention, and ii) strategies preferably are evaluated 
strictly according to their predictability. 

The important point, as discussed previously, is that the template that 
maximizes the predictability function is chosen at agent factory 115 and passed to 
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recommendation, and a Q factor, which is an indicator of the strength of the 
recommendations. Preferably, three stars indicates the strongest recommendation, 
two stars medium and one star indicates a fairly weak recommendation. The Q 
factor preferably takes into account the characteristics of the two complimentary 
agents that decide to open a position, such as their prediction horizons and PFI, as 
well as the product of their predictability values. For example three stars 
preferably are assigned to positions opened by two agents whose multiplied 
predictability exceeds 0.5, where one agent has a prediction horizon less than 5 
trading periods and a positive PFI whilst the other agent has a prediction horizon of 
10-20 periods and a negative PFI. A back-testing procedure using historical data is 
preferably used to determine which type of two-agent consensus should get a one, 
two or three star rating. 

Also listed in Figure 7 is the price at which the position was opened and the 
date on which it was opened. The agents themselves are then listed so that a user 
can thereafter look at the CVs of either or both of these agents to learn more about 
them. Alternatively, the user can use the stock manager or agent manager user 
interface screens to learn similar information. 

The next column shown in Figure 7 is "type " Agent pairs of type A have A 
brains that are looking for a tendency in a price (generically a linear trend) whereas 
agent pairs of type B have A brains that are seeking an overbought or oversold 
technical situation (see above discussion on technical templates). The number 
appended to the type letter (for example type A-2) indicates how closely the two 
agents' PFI and prediction horizon fit the specified type. For example, in type A 
positions it is preferable to have a positive PFI agent with a horizon less than five 
periods and a negative PFI agent with a horizon of 10-20 periods. If both agents fit 
this description they will open a type A-2 position. If one of the agents fits the 
description only approximately the type will be A-l: for example, the horizon might 
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be 30 periods or the PFI might be neutral (n) instead of negative (-). Type A-0 
would indicate that both agents fit the description approximately. 

The next column in the ticker user interface screen shown in Figure 7 is 
"current," which indicates the current price of the instrument. Thus, a position is 
opened at a certain price and, thereafter, price changes can be monitored. The last 
column of this screen is a percent profit based on the price at which the position was 
opened and the current price. 

The "closed positions" window of the ticker user interface screen preferably 
includes similar data as compared to the "open positions" window, but also includes 
the "close" date indicating when the position on the particular instrument was 
closed. As mentioned above, positions are opened when both agents in a 
complementary pair are in agreement to buy or sell. A position preferably is closed 
under two different circumstances: i) one of the agents changes opinion, e.g., 
originally both agents said sell and now one says buy; or ii) the predictability of one 
or both of the agents falls below a certain threshold. 

Figure 8 illustrates the agent round table user interface screen. This screen 
provides summary-like information with respect to each instrument. In the first 
column, all of the instruments available in the system are listed. Then, for each 
instrument there is listed its price, the number of agents active for that stock and 
the overall predictability of the stock, i.e. the sum of the predictability values of all 
agents for that instrument. In addition there is a column for "PFI". As explained 
above, the price feedback indicator preferably is a measure of what the expected 
reaction of the market will be to the recommendation of the agent. In other words, 
a buy could lead to a rise in the price of the bought instrument, which might lead 
the agent to continue to recommend a buy, which is a potentially unstable situation. 
A negative price feedback indicator is just the opposite. In this case, the 
recommendation is likely to result in equilibrium rather than instability. 
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roundtable user interface screen. The "force" of the stock manager's 
recommendation window preferably is a number that varies between zero and a 
hundred, where zero is a strong sell recommendation and a hundred is a strong buy 
recommendation. This force value is obtained from the output of a feedforward 
neural network, multiplied by a factor of one hundred. Preferably, the input to the 
neural network is the A-brain preprocessed signal, which is described above with 
respect to the agent factory. 

A force of 50 preferably indicates a neutral recommendation. The 
recommendation is "buy" if the force exceeds a threshold value that is itself greater 
than 50, or to "sell" when the force drops below a selling threshold. Both decision 
thresholds preferably are fixed, when the agent is originally created, to a value that 
maximizes the agent's profits on past data. 

Figure 10 illustrates exemplary graphical analyses windows for a particular 
instrument and a particular agent, in this case TELMEX L and TELMEXL-73, 
respectively. Preferably, five different windows with respective curves are 
simultaneously displayed. Of course, each curve by itself or other combinations of 
the curves may also displayed, as desired. 

One curve is portfolio position, which shows the actual positions taken by the 
agent both during its training period in agent factory 115 and during its time with 
the user. A review of the agent's CV (Figure 4) identifies the agent's release or 
graduation date from the agent factory. 

A force curve is also shown. The values the graph takes are the same as 
those encountered for Force in the agent recommendation box in the stock manager 
user interface screen. Generally, a force of one hundred indicates a strong buy 
while zero indicates a strong sell (see above). 

The neural activity curve provides a measure of how many previous patterns 
the agent is recalling when a new price is introduced. That is, as new data is 
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The present invention is designed to assist decision makers with making 
individual correct decisions despite being faced with a complex, dynamic system 
such as a stock market. In this regard, agent factory 115 responds to changes in the 
dynamic system by continually generating new artificial agents 110 having, 
preferably, predictability values that are greater than a minimum threshold, e.g., a 
value of 1. The life span of any individual agent 110 depends significantly on the 
rate of change within the dynamic system. That is, in the case of a stock market 
that is volatile in an unpredictable way, it is likely that a typical agent's life span 
will be shorter as compared to a situation wherein a stock market is in a less 
volatile, predictable state. 

In accordance with the present invention, a rental or leasing service is the 
preferable paradigm for agent distribution. Specifically, an investor desiring access 
to the agents of the present invention is preferably provided with management 
system 125, upon entering into a contract or leasing agreement. Management 
system 125 preferably resides on an electronic computer to which the investor has 
access either directly or over a private or public (e.g., the Internet) network. 

Then, since the agents of the present invention have limited lifetimes in view 
of the dynamic nature of a stock market, for example, the investor preferably agrees 
to subscribe for a predetermined period of time (e.g., a year, or a month) to the 
services provided by the present invention. Specifically, once a fee has been paid 
and/or a contract signed, the investor becomes eligible to receive artificial agents 
110 from agent factory 115. The preferred method of agent distribution is by public 
network such as the Internet. Those skilled in the art will appreciate that, in view 
of the public network transmission of the agents, encryption may be used as desired 
to secure their transmission to management system 125. Of course, agents may 
also be distributed to management system 125 via conventional storage media such 
as a CD ROM or even a diskette. The only requirement is that the agents arrive at 
management system 125 intact and uncorrupted. Agents may be updated with a 
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may also be implemented in agent factory 115 whereby a user is subsequently 
notified that a particular agent is no longer available. Management system 125 
could also include the foregoing functionality whereby agent factory 115 need not be 
involved. 

In view of all of the foregoing, it is evident that the present invention 
provides an improved, affordable and timely artificial agent creation, distribution 
and management method and system, which provides a user with a better basis for 
decision making. 

The foregoing disclosure of embodiments of the present invention and specific 
examples illustrating the present invention has been presented for purposes of 
illustration and description. It is not intended to be exhaustive or to limit the 
invention to the precise forms disclosed. Many variations and modifications of the 
embodiments described herein will be obvious to one of ordinary skill in the art in 
light of the above disclosure. For example, while the agent factory and 
management system components have been described as separate components, they 
could b combined into a single system that resides in one location. 

Accordingly, the scope of the invention is to be defined only by the claims 
appended hereto, and by their equivalents. 
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7. The method of claim 1, wherein step (d) is implemented when artificial 
agents from the first set of artificial agents are retired. 

8. The method of claim 7, wherein any one artificial agent is retired when a 
predictability value associated therewith falls below a predetermined value. 

9. The method of claim 1, wherein a price feedback indicator is associated 
with each artificial agent. 

10. The method of claim 9, wherein the price feedback indicator is 
determined by querying the artificial agent as to how a recommendation would 
change in view of various price scenarios. 

11. The method of claim 9, wherein the price feedback indicator is 
represented by a symbol from the group consisting of +, -, >, < and n. 

12. The method of claim 1, wherein each artificial agent is pre-trained. 

13. The method of claim 1, wherein steps (c)and (d) are implemented, at least 
in part, over an electronic network. 

14. The method of claim 1, wherein each artificial agent is based on a 
technical template. 

15. An artificial agent leasing system, comprising: 

An artificial agent factory, the artificial agent factory periodically creating a 
pool of artificial agents; 

means for distributing a first set of artificial agents from the pool of artificial 
agents; 
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means for determining when to retire any one artificial agent; and 
means for distributing at least one new artificial agent from the pool of 

artificial agents, different from any artificial agent in the first set of artificial 

agents. 

16. The system of claim 15, further comprising an artificial agent 
management system. 

17. The system of claim 16, wherein the artificial agent management system 
comprises a graphical user interface. 

18. The system of claim 16, wherein the artificial agent management system 
is in communication with an automated trade clearing system. 

19. The system of claim 15, wherein the agent factory creates artificial 
agents each having a predictability value. 

20. The system of claim 15, wherein each agent is self-monitoring. 

21. The system of claim 15, wherein the means for distributing comprises at 
least one of a diskette, a CD ROM and an electronic network. 

22. The system of claim 15, wherein each distributed artificial agent is pre- 
trained with a predetermined decision making strategy. 

23. The system of claim 22, wherein the strategy results in a 
recommendation to one of buy, sell and hold a financial instrument. 

24. A consulting system, comprising: 

a means for distributing artificial agents; and 
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creating the artificial agents; 
distributing the artificial agents; 

monitoring an expected future performance of the artificial agents that have 
been distributed; and 

if the expected future performance of one or more of the artificial agents that 
has been distributed has fallen below a predetermined level, creating new artificial 
agents and distributing the new artificial agents. 

32. The method of claim 31, wherein the expected future performance is 
monitored at a user location. 

33. The method of claim 31, wherein the request is one of a subscription and 
a leasing agreement. 

34. The method of claim 31, wherein each artificial agent provides a financial 
trading recommendation. 

35. The method of claim 34, wherein each artificial agent has a distinct 
trading strategy. 

36. The method of claim 31, wherein the step of distributing comprises 
transmitting data over an electronic network. 

37. The method of claim 36, wherein the electronic network is the Internet. 

38. The method of claim 31, wherein the expected future performance of an 
artificial agent is associated with a predictability of a decision making strategy. 
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artificial agents created based, respectively, at least in part on different 
technical analysis templates being applied to historical price time series 
information; and 

a management system, in communication with real time market data, 
operable to (i) receive the artificial agents, (ii) display characteristic information 
with respect to each received artificial agent and (hi) inform a user of a specific 
recommendation made by at least one of the artificial agents. 

47. The system of claim 46, wherein the management system is operable as a 
tool for at least one of an individual investor, an institutional investor, a fund 
manager and a market maker. 

48. The system of claim 46, wherein a predictability value is associated with 
each artificial agent. 

49. The system of claim 46, further comprising an automated trade clearing 
system in communication with the management system. 

50. The system of claim 46, wherein the specific recommendation is one of 
buy, sell and hold. 

51. The system of claim 46, wherein a price feedback indicator is associated 
with each artificial agent. 

52.. The system of claim 51, wherein the price feedback indicator is 
determined by querying the artificial agent as to how a recommendation would 
change in view of various price scenarios. 
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59. The method of claim 58, wherein the expected future performance is 
based on a predictability value. 

60. The method of claim 58, wherein the artificial agent is self-monitoring. 

61. The method of claim 58, further comprising determining the artificial 
agent's price feedback indicator by: 

(a) presenting the agent with different hypotheses about the price of the 
financial instrument during a subsequent trading period; 

(b) determining the artificial agent's recommendation for each of the different 
hypotheses; and 

(c) analyzing the resulting recommendations. 

62. An artificial agent system, comprising: 

an artificial agent management system in communication with real time 
data; and 

a plurality of artificial agents stored in the management system, wherein 
each artificial agent is associated with a predictability value and wherein each 
artificial agent is self-monitoring, whereby any artificial agent of the plurality of 
agents stored in the management system is capable of retiring itself from further 
decision making. 

63. The system of claim 62, wherein the predictability value changes in view 
of the real time data. 

64. The system of claim 62, further comprising user interface screens for 
monitoring the plurality of artificial agents. 
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65. The system of claim 62, wherein the real time data is financial market 

data. 

66. The system of claim 65, wherein the management system is operable to 
display a price feedback indicator associated with each artificial agent. 
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ABSTRACT 



A system and method for creating, distributing and managing artificial 
agents suited particularly to the financial services industry. Artificial agents are 
created based on a combination of (i) a technical analysis template as it is applied to 
historic price series data of a financial instrument and (ii) neural network 
intelligence. A predictability function is preferably assigned to each artificial agent 
during its creation enabling the agent to monitor the evolution of its environment 
and anticipate its own future performance. The artificial agents are distributed, 
preferably under a subscription or leasing service arrangement, to a user's 
management system, which provides a graphical user interface to permit a user to 
review, order, select and enable selected artificial agents. Once enabled, the 
artificial agents provide specific trading recommendations, including buy, sell and 
hold, and an estimate of their future performance. Artificial agents are retired 
periodically as their respective trading strategies become obsolete, i.e. their value of 
predictability falls below a predetermined level. 
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